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PROCESS FOR DELIVERING A COLD OR HEAT STORAGE 
MEDIUM INTO A CARRIER MATERIAL 



Background of the Invention 

Field of the Invention 

[0001] The invention relates to a process for delivering a cold or heat storage medium 

into a carrier material in which the carrier material for delivering the cold or heat storage 
medium is located in a container that can be at least partially evacuated. 

Description of Related Art 

[0002] Generic processes make it possible to produce cold or heat accumulators with 

which thermal energy can be stored. These accumulators can be used, for example, in 
conjunction with the climate-control of motor vehicles. 

[0003] The known generic processes call for the carrier material to be located in a 

strong container which can be evacuated by a vacuum pump (autoclave). After evacuation, 
the generally liquid cold or heat storage medium from a storage vessel is introduced into the 
strong container such that the container is filled with the cold or heat storage medium. 
Generally, the carrier material is immersed completely into the cold or heat storage medium. 
One such process is known, for example, from published European Patent Application No. 
EP 0 914 399 Bl. 

[0004] However, the known generic processes have a series of disadvantages. For 

example, it is expensive to provide a container which can be at least partially evacuated in an 
autoclave. Furthermore, monitoring of the charging of the carrier material with the cold or 
heat storage medium when using an autoclave is generally not continuously possible, so that 
the known generic processes must often be carried out discontinuously. In particular, when 
the carrier material must be removed from the autoclave once or repeatedly to check current 
charging with the cold or heat storage medium, the storage medium can be lost. 
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Summary of the Invention 

[0005] A primary object of the present invention is to develop the generic process that 

can be carried out more efficiently, and thus, more economically. 

[0006] The process of the invention comprises the following steps: 

a) placing the carrier material in a container made of film material, 

b) at least partially evacuating the container made of film material with an 
evacuation means, and 

c) delivering cold or heat storage medium to the container made of film 
material with a filling means. 

[0007] This procedure makes it possible to abandon use of an autoclave for producing 

a vacuum since the area to be evacuated is bordered or made available by the container made 
of film material. Preferably, the carrier material even after charging with the cold or heat 
storage medium remains in the container of film material in order to be able to reliably 
prevent loss of the cold or heat storage medium. The film material, preferably formed from 
plastic, can thus perform two functions, specifically making available or limiting the area 
which is to be evacuated, and preventing losses of storage medium after the filling process. 
Placing the carrier material in the container made of film material according to process step 
a) can take place in any suitable manner. For example, the carrier material can be located in 
an already at least partially prefabricated container or the container can be formed around the 
carrier material, for example by suitable folding and welding of the film material. 
[0008] In one preferred embodiment of the process of the invention, the container 

made of film material is formed by a film tube or a film bag. Film tubes or film bags are 
commercially available ready-made, and the use of prefabricated film tubes or film bags 
serves to simplify the execution of the process of the invention in many cases. As mentioned, 
the film tubes or film bags however can also be formed during or by the execution of process 
step a). 

[0009] In the process of the invention, it is also preferable that the evacuation device 

is coupled to the open end of the container made of film material. The evacuation means can 
be, for example, a vacuum pump which has a suitable coupling means for coupling the open 
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end of the container made of film material. The coupling means can be formed, for example, 
by a connecting piece via which the open end of the film tube can be pulled while sealing. 
[0010] Similarly, in the process of the invention, it is preferable that the filling means 

is coupled to one open end of the container made of film material. If the container made of 
film material is formed by a film tube, especially preferred embodiments are possible in 
which one open end of the film tube is coupled to the evacuation means and the other open 
end of the film tube is coupled to the filling means. If the container made of film material is 
formed by a film bag, other preferred embodiments are possible in which the evacuation 
means and the filling means are coupled at the same time or in the form of a combination 
means to the single open end of the film bag. 

[0011] For certain embodiments of the process of the invention, steps b) and c) are 

carried out at least partially at the same time. In this embodiment, filling is preferably only 
begun when evacuation is at least already partially completed. Simultaneous evacuation and 
filling when using film tubes are especially desired because the carrier material is preferably 
located between the evacuation means and the filling means so that direct intake of the cold 
or heat storage medium by the evacuation means can be avoided. 

[0012] Alternatively, embodiments of the process of the invention are possible in 

which steps b) and c) are carried out in succession. This approach is especially suited when 
using film bags since the inlet of the evacuation means and the outlet of the filling means are 
often located adjacent to one another, such that, with simultaneous evacuation and filling, 
under certain circumstances, parts of the cold or heat storage medium could be undesirably 
taken by the evacuation means. Therefore, steps b) and c) are also carried out in succession 
when the evacuated container made of film material is sealed tight before the carrier material 
is charged with the storage medium. 

[0013] Depending on the embodiment, it is preferred for the process of the invention 

that one or more open ends of the container made of film material are sealed tight after 
carrying out step b) or c), especially by welding. In doing so, the sealing of the open end or 
ends after carrying out process step c) is particularly desired when the evacuation means 
and/or the filling means are coupled to one open end of the container made of film material. 
Sealing of the open end or ends after carrying out process step b) is especially possible when 
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the carrier material is not filled with the storage medium via the open end of the container 
made of film material as, for example, in the embodiment explained below. 
[0014] The invention furthermore comprises embodiments of the process in which the 

filling means has at least one injection needle with which the container made of film material 
is punctured for delivering the cold or heat storage medium. As a result of the negative 
pressure prevailing within the container made of film material, the storage medium is taken, 
for example, via the injection needle(s) until saturation of the carrier material. Preferably, 
the injection needle sealing system ensures that intake of air or foreign substances at the 
puncture site is avoided. 

[0015] In all embodiments of the process of the invention, it is preferred that the 

weight of the carrier material is determined before carrying out step c). This weight 
determination is desirable in order to be able to ensure a defined degree of filling of the 
carrier material with the cold or heat storage medium in downstream working processes is 
performed in a controlled manner, e.g., until saturation of the carrier material. 
[0016] Especially preferred is that there is a defined amount of the cold or heat 

storage medium in the carrier material. 

[0017] For this purpose, the process of the invention can provide that a defined 

amount of the cold or heat storage medium is provided by a filling means which functions as 
a metering means. For example, the carrier material can be weighed before filling, which 
enables the amount of cold or heat storage medium necessary for saturation of the carrier 
material to be determined. Then, exactly that amount can be supplied via the metering 
means. The metering unit can comprise, for example, a metering cylinder and/or a 
volumetric flow counter which is coupled to a shutoff valve. The desired degree of filling 
can thus be ensured within the tolerances of the metering means. 

[0018] Furthermore, in the process of the invention, it can be provided that a defined 

amount of cold or heat storage medium is provided by the carrier material first being 
overfilled with the cold or heat storage medium and then a drying process being carried out 
until the defined amount of cold or heat storage medium is reached. This approach is 
particularly desirable when the container made of film material is sealed tight only after 
carrying out the process step c). The carrier material is weighed preferably before and after 
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filling with the cold or heat storage medium. Since the sum of the weight of the carrier 
material and the weight of the cold or heat storage medium is a function of the degree of 
filling, the degree of filling can be exactly determined via weight measurement. The 
overfilled unit can be dried for example with hot air with continuous weighing until the total 
weight corresponds to the required degree of filling. 

[0019] The process of the invention can also provide for a defined amount of cold or 

heat storage medium to be provided by first overfilling the carrier material with the cold or 
heat storage medium and then exhausting the cold or heat storage medium until the defined 
amount of the cold or heat storage medium is reached. In this embodiment, excess cold or 
heat storage medium is preferably exhausted until the total weight of the unit corresponds to 
the required degree of filling. 

[0020] In particularly preferred embodiments of the process of the invention, the 

carrier material is formed by a matrix, especially a graphite matrix. In that instance, the 
carrier material can be, for example, in plate form or in the form of a package of plates. 
[0021] Furthermore, it is preferred for the cold or heat storage medium to be formed 

by a phase changing material, for example by water or paraffin. Of course, other phase 
changing materials which are well known to one skilled in the art are possible. 

Brief Description of the Drawings 

[0022] Figure 1 is a schematic illustration of the first embodiment of the process of 

the invention; 

[0023] Figure 2 is a schematic illustration of a second embodiment of the process of 

the invention; 

[0024] Figure 3 is a schematic illustration of a third embodiment of the process of the 

invention. 

Detailed Description of the Invention 

[0025] Figure 1 illustrates a first embodiment of the process of the invention in which 

a container 14 made of film material 16 is formed by the film tube 18. The film tube 18 has a 
first open end 22 and a second open end 24. An evacuation means for exhausting air 28 out 
of the container 14 is coupled to the first open end 22. A filling means (not shown) is 
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coupled to the second open end 24 of the film tube 18 in order to supply the cold or heat 
storage medium 10 to the carrier material 12 located in the film tube 18 in the form of a 
graphite matrix. After producing a vacuum within the container 14 made of film material 16, 
the storage medium 10 is preferably metered depending on the weight of the carrier material. 
Then the two open ends 22, 24 of the film tube 18 are sealed. Sealing takes place preferably 
by welding, for example, by using a heating wire or some other suitable heat source. 
[0026] Figure 2 illustrates a second embodiment of the process of the invention in 

which the container 14 made of film material 16 is formed by a film bag 20. Similarly to the 
first embodiment, the carrier material 12 is located in the container 14. Then, a combination 
device (not shown) which forms the evacuation means and the filling means is coupled to the 
open end 22 of the film bag 20. Within the container 14 a vacuum is produced by exhausting 
the air 28. Then, the cold or heat storage medium 10 is supplied. The desired degree of 
filling can be ensured in this embodiment, as well as that illustrated in Figure 1, by supplying 
the cold or heat storage medium 10 metered beforehand in the correct amount, by the carrier 
material 12 being first overfilled with cold or heat storage medium 10 and then a drying 
process being carried out, or by the carrier material 12 first being overfilled with the cold or 
heat storage medium 10 and then the cold or heat storage medium 10 being removed until the 
desired degree of filling is reached. 

[0027] Figure 3 shows a third embodiment of the process of the invention. In this 

embodiment, the carrier material 12 is first located in a container 14 made of film material 16 
and the container 14 is evacuated. Then, the container 14 made of film material 16 is sealed 
tight, for example, by welding. A filling means which in this case has several injection 
needles 26 is coupled to the evacuated carrier material package 12 which has been packed in 
the film material 16. The injection needles 26 are preferably connected to the filling means to 
function as a metering means. The injection needles 26 puncture the film material 16 and 
thus create a connection of the evacuated space to the cold or heat storage medium. Based on 
the negative pressure which prevails within the evacuated container 14, the cold or heat 
storage medium is injected, via the injection needles 26, into the carrier material until the 
carrier material is saturated. In this embodiment, it is preferably ensured that, when the 
injection needles 26 puncture the film material 16, no air or foreign material is introduced 
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into the sealed film material 16 via the puncture sites. For this reason, there can be an 
additional injection needle sealing system, if necessary. 

[0028] In all embodiments of the process of the invention, a graphite matrix can be 

advantageously used as the carrier material 12, and the cold or heat storage medium 10 can 
be formed, for example, by water or paraffin. 

[0029] The features of the invention disclosed in the description above and in the 

drawings can be important both individually and also in any combination for the 
implementation of the invention. 



